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Flood Irrigation of Soybeans in 
Southwest Louisiana 
]. L. GRIFFIN , R. J . HABETZ, AND R. P. REGAN 1 
Introduction 
The amount and distribution of rainfall throughout the growing season 
directly affects soybean [Glycine max (L.) Merr.] yields. Soybeans use 
an average of 0.2 inch water per day over the entire season and about 
0.3 inch per day during the reproductive stage in July-September (Pen-
dleton and Hartwig, 1973). This corresponds to about 25 inches of water 
per season to produce a soybean yield of 40 bushels per acre. Over a 50-
year period , annual precipitation measured in Crowley, Louisiana, has 
averaged 58 inches with 16 inches reported during July-September (Davis 
et al., 1961) . In southwest Louisiana, soils are primarily silt loam with 
an impervious traffic pan located 6 to 8 inches below the surface, which 
restricts root penetration. When soybeans are grown under these condi-
tions, a shallow root system develops, and wilting often occurs within l 
to 2 weeks if water is not supplied. 
Irrigation of soybeans in the southern United States has increased in 
recent years primarily as a means of reducing yearly variation in yields. 
Yield increases from both furrow and sprinkler irrigation have been re-
ported for soybeans grown on soils ranging in texture from clay to sandy 
loam (Ashley and Ethridge, 1978; Cassel et al., 1978; Doss et al., 1974; 
Heatherly, 1983; Heatherly and Elmore , 1986; Martin et al., 1979). 
Bonner et al. ( 1979) reported yield increases in the Southeast ranging 
from 8 to 17 bushels per acre. The magnitude of response has been 
dependent on cultivar, seasonal rainfall, and timing of water application. 
Sionit and Kramer ( 1977) observed that soybean plants water-stressed 
during flowering produced fewer flowers , pods, and seeds than irrigated 
plants . Seed yields were reduced most when plants were stressed during 
early pod formation and filling. Martin et al. (1979) in North Carolina 
and Spooner ( 1961) in Arkansas observed no response to irrigation of 
soybeans prior to flowering. Maximum yield of Bragg soybeans was 
obtained when irrigated at pod-fill stage (Doss et al., 1974). Heatherly 
'Assoc iate Professor and Research Associates. respectively , Rice Research Station, 
Louisiana Agricultural Experiment Station, LSU Agricultural Center, P.O. Box 1429, 
Crowley, Louisiana 70527-1429. 
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( 1983) reported maximum yield response to irrigation on a clay soil when 
water was applied in a dry year at or near bloom stage and at any period 
of moisture stress during the reproductive stage in a wet year. 
Since irrigation timing is critical , knowledge of soil moisture status is 
one method of timing water application before plant stress occurs. A 
tensiometer placed in the plant rooting zone can indicate soil water status 
by measuring the energy with which water is held in the soil. As the soil 
dries, water is removed from the tensiometer creating a partial vacuum, 
which is registered on a dial gauge. 
In southwest Louisiana, oybeans are primarily grown in rotation with 
rice (Oryza sativa L.) . Rice farmer have the water supply, the expertise 
to manage water, and the neces ary equipment to utilize flood irrigation 
in soybeans. Land is normally graded to facilitate flood irrigation in both 
crops. In a flood irrigation system, contour levees separate cuts of dif-
fering elevations. Water enter the field at the highest elevation and is 
gravity-fed to lower elevations. Water must continuously flow from the 
highest cut to supply lower areas. Consequently, the highest graded por-
tions of large fields may be inundated for extended periods of time. 
Spooner (1961) reported a 5-year average yield increase of 8 bushels per 
acre where soybeans were flood irrigated, but yields decreased where 
water was allowed to tand for longer than 7 day . 
Information is limited on the effect of excessive water on yield and 
yield components. Waterlogging affects plant growth through reduction 
of oxygen needed for root respiration and production of microbial toxins 
(Russell, 1977), and in legume through reduction in nodule function 
(Troedson et al., 1981 a). Stanley et al. (1980) tudied the effects of high 
water tables on top and root growth in oybeans and concluded that yields 
were decreased more by drought conditions than by root injury caused 
by inundation . In addition , they noted that even though yields were not 
affected, individual root tolerance to high water table was greater before 
than after flowering . 
In Australia, soybean under ea on-long wet soil conditions produced 
higher seed yield and more prolific root growth and nodule formation 
than plants grown with conventional intermittent irrigation (Garside et 
al., 1979). After a short lag period , oybean acclimate to the waterlogged 
environment, and normal growth and development occurs (Troedson et 
al., 1981 b) . 
Field studies were conducted to determine the effect of time of water 
application on yield , yield component , plant tands , plant height , and 
lower pod height of Dare and Ran om oybean grown in narrow rows 
(10 inches or less) following rice , and to evaluate the effects of length 
of flooding on yield agronomic characteri tic , and yield components of 
Ransom soybean flooded at vegetative and reproductive growth stages. 
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Materials and Methods 
Application Timing Studies 
Field studies were conducted on a Crowley silt loam (fine, montmo-
rillonitic, thermic Typic Albaqualf) soil at the Rice Research Station, 
Crowley, Louisiana, to study soybean response to timing of flood irri-
gation . Two soybean cultivars, Dare (Maturity Group V) and Ransom 
(Maturity Group VII) , were drill-seeded a year following rice on 29 June 
1981, 24 May 1982, and 30 May 1983. In 1984, only Ransom soybeans 
were planted after rice on 29 May. Seeding rate each year was 75 pounds 
per acre. A 7-inch row spacing was used in 1981 and a 10-inch row 
spacing in the following years. Fertilizer was banded at planting each 
year at the rate of 0-34-64 pounds per acre (N-P-K). After planting, a 
tank mix of Lasso (alachlor) at 2 pounds active ingredient per acre and 
Lorox (linuron) at 0. 75 pound active ingredient per acre was surface 
applied. 
Irrigation treatments for both cultivars consisted of (a) nonflooded 
control; (b) irrigation at R2 bloom (B); (c) irrigation at R5-R6 pod fill 
(PF); (d) irrigation at B + PF; and (e) full season (FS) irrigation as 
needed based on tensiometer readings. Soybean growth stages were de-
fined according to Fehr and Caviness (1977). For the FS treatment, ten-
siometers were placed at a 6-inch depth, and water was applied when 
soil suction reached 60 to 65 centibars. Irrigation dates are shown in 
Table 1. Plots were 15 x 50 feet in size. Levees were constructed around 
each plot, and flood pipes were installed to facilitate flooding and draining 
at the various growth stages. Flood water was applied to a standing depth 
of 3 inches , left on the plots for 24 hours, and removed . 
At maturity , 15 plants were randomly collected from each plot to 
determine yield components including number of pods per plant, seed 
Table ] .-Irrigation dates for each cultivar and timing treatment, Rice Research 
Station, Crowley, Louisiana , 1981-1984 
Time of Date of water application 
Cultivar irrigation 1981 1982 1983 
Dare Bloom 8-18 7-21 7-28 
Pod fill 9-11 8-24 8-22 
Full season ' 8-10, 8-27 7-9, 8-24 7-13, 7-28 
8-23 
Ransom Bloom 8-18 8-4 8-16 
Pod fill 9-11 9-10 9-8 
Full season' 8-10, 8-27 7-9, 8-24 7-13, 7-28 
9-24 9-10 8-23, 9-8 






8-21 , 9-5, 9-14 
per plant, seed per pod, and 100-seed weight. In addition, plant height 
and lower pod height were mea ured at maturity. A 10-foot strip from 
the center of each plot wa combine harvested, and seed yield was adjusted 
to 13 percent moisture . Following harvest, soybean plant density wa 
determined by counting plant tubble in three 4- quare-foot areas from 
each plot. 
A randomized complete block design replicated four times was used 
for each cultivar. Data were ubjected to analy i of variance for each 
variable for individual year and over year . Fisher-protected least sig-
nificant difference (LSD) at P = 0.05 wa used to determine mean dif-
ferences (Steel and Torrie, 1960). 
Length of Flooding Studies 
Ransom soybean were drill-seeded following rice using a 10-inch row 
spacing on 24 May 1982, 30 May 1983, and 29 May 1984. Seeding rate 
was 75 pounds per acre . Studies were conducted on a Crowley si lt loam 
soil at the Rice Research Station, Crowley, Loui iana. Fertilizer and 
herbicide applications were the same as de cribed for the timing studies. 
Plot were flooded prior to canopy closure at the V6 vegetative (V) 
growth tage , at B, and at B + PF. Soybean growth stages were defined 
as described for the timing tudie . Within each of the timing treatments, 
flood water was applied to a tanding depth of 3 inches and was allowed 
to remain on plots for 0 (nonflooded control), 1, 2, 4, or 8 days before 
surface drainage. Soybean were flooded at V6 on 2 1 June 1982, 6 July 
1983 , and 27 June 1984· at R2 on 4 Augu t 1982, 16 Augu t 1983 , and 
1 August 1984; and at R5 on 10 September 1982, 8 September 1983 , 
and 5 September 1984. For the R2 + R5 timing treatment, soybeans 
were flooded for the de ignated number of day at both R2 and R5 growth 
stages. Plots were 15 x 50 feet. Levees were constructed around each 
plot, and flood pipe allowed flooding and draining at the various growth 
tage . 
Yield component , including pod per plant, seed per pod. seed per 
plant, and 100-seed weight, were determined from 15 plant randomly 
collected from each plot at maturity. Plant height wa aL o measured at 
ryiaturity. Seed yields and oybean plant den ity were determined as de-
scribed for the timing studie . 
A 3 x 4 factorial arrangement, with a nonftooded control, in a ran-
domized complete block de ign with three replications in 1982 and 1983 
and four replication in J 984 wa u ed . Data were subjected to analysis 
of variance for each variable for individual year and over years . Fisher-
protected LSD at P = 0.05 wa u ed to determine mean difference (Steel 
and Torrie, 1960). 
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Results and Discussion 
Total rainfall (June-September) for the 1981 , 1982, 1983, and 1984 
growing seasons deviated from the 50-year average (Davis, et al., 1961) 
by +0.2, -0.2 , +4.8, and - 10.0 inches, respectively . Rainfall dis-
tribution, however, varied among years (Fig. 1) . In 1981 , rainfall was 
adequate in early season but deficient when soybeans entered the repro-
ductive stage . In contrast, rainfall in 1982 and 1983 was generally limited 
in early season but adequate when plants were in the reproductive stage. 
In 1984, total rainfall accumulation was lower than the 3 previous years , 
and moisture was generally limited throughout the growing season. Dis-
tribution of rainfall directly affected yield responses for the two cultivars. 
Application Timing Studies 
Yield and Agronomic Characteristics. A significant year x 1rngation 
timing interaction for soybean yield was measured for both cultivars. In 
1981, a positive yield response to irrigation was not noted for Dare (Table 
2), possibly due to reduced yield potential resulting from the late planting 























JUNE JULY AUG SEPT 
Figure 1.-Weekly cumulative rainfall patterns during the 1981-1984 growing sea-
sons, Crowley, Louisiana. 
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5.6 bushels per acre higher for irrigation at B + PF compared with FS. 
In 1982, yield of Dare was similar when water was applied at B, B + 
PF, or FS, and averaged 3. I bushels per acre higher (P = 0. 05) than the 
nonirrigated control (Table 3). Yield obtained from irrigation at PF that 
year was similar to the nonirrigated control , indicating the importance of 
adequate water during the early reproductive stage. 
In contrast, in 1983 when water was applied at B, yields were equal 
to the control (34.8 bushels per acre) , but averaged 5 .2 bushels per acre 
higher (P = 0.05) than the control when water was applied at PF and FS 
(Table 4). Results that year indicate the importance of adequate moisture 
during the reproductive stage to a sure maximum pod filling . Averaged 
over years, yield of Dare was significantly increased 2.4 bushels per acre 
over the control only when water was applied at B + PF. Yield following 
irrigation at B or PF wa similar to that of the FS treatment. 
Since the two varieties differ in maturity , yield response to timing of 
irrigation , with the exception of FS would be expected to differ. Unlike 
Dare, yield of Ransom in 1981 was similar when water was applied at 
B, B + PF, and FS , averaging 6. 3 bushels per acre higher (P = 0. 05) 
Table 2 .-lnfluence of flood irrigation timing on Dare and Ransom soybeans, Rice 
Research Station, Crowley, Louisiana, 1981 
Yield components 
lower 100-
Plant pod seed 
Time of Yield Plants/ ht ht Pods/ Seed/ Seed/ wt 
irrigation ' (bu/A) ft ' (in) (in) plant pod plant (g) 
------------------------------------------ Dare --------------------------------------------
Na irrigation 29.3 6 .0 21.3 4 .3 28 1.6 45 10.9 
Bloom 30.2 4.5 18.8 3.8 28 1.5 42 11. 1 
Pod fill 22.4 6.4 20.0 3.8 31 1.6 48 9.1 
Bloom + Pod fill 30.6 5.7 20.5 4.0 28 1.6 43 10.2 
Full season' 25.0 5.9 20.0 4.5 25 1.5 37 11 .2 
LSD (0.05) 4.5 NS3 NS NS NS NS NS 1.1 
CV(%) 10.6 22 .1 8.0 13.3 13.3 8.4 17.9 6.6 
----------------------------------------Ransom-------------------------------------------
No irrigation 33.3 4.6 23.3 7.3 34 1.4 49 10.7 
Bloom 40.0 4 .9 22.5 6.3 33 1.7 57 12.0 
Pod fill 34.1 5.0 22.5 6.8 32 1.7 53 10.8 
Bloom + Pod fill 41.1 5.5 21.0 6.5 32 1.7 56 12.5 
Full season' 37.8 4.4 24.0 7.3 30 1.8 52 11 .8 
LSD (0.05) 4.2 NS NS NS NS 0.1 NS 0 .8 
CV(% ) 7.2 12.8 10.2 13.2 16.0 3.6 17.6 4.2 
' Irrigation dates: 8/18 (bloom) and 911 1 (pod fill) for both varieties; full season: Dar~/ 10 and 
8/ 27 and Ransom-8110, 8/27, and 9/ 24. 
' Flooded when soil moisture tension as measured by tensiometer was 60 to 65 centibors. 
3Denotes no significant difference in treatment means. 
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Table 3.-lnfluence of flood irrigation timing on Dare and Ransom soybeans, Rice 
Research Station, Crowley, Louisiana, 1982 
Yield components 
Lower 100-
Plant pod seed 
Time of Yield Plants/ ht ht Pods/ Seed/ Seed/ wt 
irrigation ' (bu/A) ft2 (in) (in) plant pod plant (g) 
------------------------------------------- Dare --------------------------------------------
No irrigation 47.l 2.9 32.3 4 .3 56 l.8 102 12.7 
Bloom 49. l 2.7 33 .8 4.8 59 l.8 107 12.9 
Pod fill 47.8 3.0 33.0 4 .3 63 l.8 114 12.8 
Bloom + Pod fill 50.9 2.8 35.0 4.8 59 l.9 109 13.3 
Full season2 50.5 3.1 34 .3 5.0 52 l.9 99 13. l 
LSD (0.05) l.8 NS3 NS NS NS NS NS NS 
CV(%) 2.4 16.5 7.4 12.9 10.9 4.4 11.2 3.4 
------------------------------------------Ransom-------------------------------------------
No irrigation 43 .5 3.9 37.3 5.5 45 l.7 76 15.4 
Bloom 43.4 4.2 37.8 5 .5 42 l.7 71 14.4 
Pod fill 45.2 3.7 36.3 6 .0 38 l.7 66 15. l 
Bloom + Pod fill 40.9 3.6 37.3 6 .3 45 l.8 80 13.7 
Full season2 47.7 3.7 39.3 6.5 37 l.9 70 14.9 
LSD (0.05) 4 .2 NS NS NS NS NS NS 0 .8 
CV(%) 6.1 11.6 7.4 11. l 10.6 6.7 14.0 3.5 
'Irrigation dates: Dare-7/ 21 (bloom) and 8/ 24 (pod fill) ; Ransom-8/4 (bloom) and 9/10 (pad fill); 
full season: Dare-7/9 and 8/ 24 and Ransom--7/9, 8/ 24, and 9/ 10. 
2Flooded when soil moisture tension as measured by tensiometer was 60 to 65 centibars. 
' Denotes no significant difference in treatment means. 
than the control (Table 2). In contrast, yields of Ransom in 1982 and 
1983 irrigated at B and B + PF were similar to the control (tables 3 and 
4) . 
In 1984, when moisture was limited throughout the growing season , 
yield increases due to irrigation were the highest observed over the 4 
years (Table 5). Significant yield increases over the control of 4.5 bushels 
per acre in 1981 , 4. 2 bushels per acre in 1982, 5 .5 bushels per acre in 
1983, and 17. 6 bushels per acre in 1984 were noted when water was 
applied FS. It should be noted, however, that under FS irrigation, water 
was applied three times in 1981 and 1982, four times in 1983, and five 
times in 1984. Averaged over years , Ransom yields were significantly 
increased over the control 3.4 and 8.0 bushels per acre when water was 
applied at B + PF and FS, respectively (Table 6) . 
In addition , yield for Ransom under FS irrigation was significantly 
higher that the B, PF, or B + PF treatments. Stand density , plant height, 
and lower pod height at maturity for Dare and Ransom were not affected 
by the timing treatments (tables 2, 3, 4 , and 5). 
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Table 4.-lnfluence of flood irrigation timing on Dare and Ransom soybeans, Rice 
Research Station, Crowley, Louisiana, 1983 
Yield components 
Lower 100-
Plant pod seed 
Time of Yield Plants/ ht ht Pods/ Seed/ Seed/ wt 
irrigation 1 (bu/A) ft ' (in) (in) plant pad plant (g) 
------------------------------------------- Dare--------------------------------------------
No irrigation 34.8 4.9 25 .3 4.0 35 1.8 61 10.6 
Bloom 34.8 4.3 22.8 4.0 38 1.9 71 11.4 
Pod fill 39.9 4.7 24.3 4.3 38 1.8 67 11.6 
Bloom + Pad fill 37. l 4.0 24.0 4.0 41 1.8 72 12.1 
Full season' 40.0 4.7 25 .8 4.5 45 l.7 77 11.8 
LSD (0.05) 2.9 NS3 NS NS NS NS NS 0.4 
CV(%) 5.1 15.3 9.6 15.9 18.0 7.2 15.4 2.3 
------------------------------------------Ransom-------------------------------------------
No irrigation 43 .6 3.8 34.0 4.8 34 2.0 66 13.7 
Bloom 42.4 3.9 34.3 5 .3 36 l.8 67 13.9 
Pod fill 40.3 3.8 34.3 5 .3 39 l.7 67 13.3 
Bloom + Pod fill 45.8 3.3 35.3 6.0 32 1.8 59 14.6 
Full season' 49. l 2.9 34.8 5.5 44 1.8 79 14.4 
LSD (0.05) 2.4 NS NS NS 6 NS NS 0.5 
CV(%) 3.6 15.7 5 .3 18.0 11. l 7.0 13.2 2.3 
'Irrigation dates: Dare--7/ 28 (bloom) and 8/ 22 (pod fill) ; Ransam--8/ 16 (bloom) and 9/8 (pad fill); 
full season: Dare--7/13, 7/28, and 8/ 23 and Ransom-7/1 3, 7/ 28, ond 8/ 23, and 9/8 . 
' Flooded when soi l moisture tension os measured by tensiometer was 60 to 65 centibors. 
3Denotes no significant difference in treatment means. 
Table 5. - lnfluence of flood irrigation timing on Ransom soybeans, Rice Research 
Station, Crowley, Louisiana, 1984 
Yield components 
Time of Yield Plants/ Pods/ Seed/ Seed/ 
irrigation ' (bu/A) ft ' plant pod plant 
No irrigation 33.3 4.2 32 l.7 55 
Bloom 32.0 4 .3 32 l.8 57 
Pod fill 40.2 4.0 41 l.7 72 
Bloom + Pod fill 39.2 4.2 34 1.8 61 
Full season' 50.9 5.4 40 2.0 78 
LSD (0.05) 4.8 NS3 NS 0.2 NS 
CV(%) 8.0 25.7 18.8 5 .8 18.8 
'Irrigation dates: Bil (bloom) ond 9/5 (pod fill); full season-7/ 24, 8/ 3, 8/ 21 , 915, 9/ 14. 
' Flooded when soil moisture tension os measured by tensiometer was 60 to 65 centibors. 













Table 6.-lnfluence of flood irrigation timing on 3-year average yield, seed per pod, 
and seed weight of Dare and 4-year average yield, seed per pod, and seed weight 
of Ransom soybeans, Rice Research Station, Crowley, Louisiana, 1981-1984 
Dore' Ronsom 2 
100- 100-
Time of Yield Seed/ seed wt Yield Seed/ seed wt 
irrigation (bu/A) pod (g) (bu/A) pod (g) 
No irrigation 37.1 1.8 11.4 38.4 1.7 13.2 
Bloom 38.0 1.7 11.8 39.5 1.8 13.4 
Pod fill 36.7 1.7 11.2 40.0 1.7 13.1 
Bloom + pod fill 39.5 1.7 11.8 41.8 1.8 13.6 
Full season 38.5 1.7 12.0 46.4 1.8 13.7 
LSD (0.05) 1.8 NS' 0.4 2.6 0.1 0.4 
'1981-1983. 
' 1981-1984. 
' Denotes no significant difference in treatment means. 
For the FS treatment in all years, soybeans were irrigated prior to 
flowering, and with the exception of Dare in 1981 and Ransom in 1982, 
significant yield increases over the nonirrigated control occurred. These 
findings indicate that in years when moisture is limited prior to flowering, 
irrigation during the vegetative stage can increase yields. Other research-
ers (Ashley and Ethridge , 1978; Doss et al., 1974; Heatherly , 1983; 
Martin et al., 1979; Ramseur et al., 1984; Spooner, 1961) have reported 
that irrigation initiated at flowering is as effective as full season. Drought 
conditions encountered prior to flowering would be expected to be more 
severe on soils in the southwest Louisiana rice area because of the im-
pervious traffic-induced hardpan located only 6 to 8 inches below the soil 
surface. 
Yield Components. Pods per plant, seed per pod, seed per plant, and 
100-seed weight were measured to determine the effect of irrigation timing 
treatments. Variation in yield responses among the irrigation treatments 
was reflected in seed per pod and seed weight. The similarity in yield 
among irrigation treatments for Dare in 1981 was accompanied by similar 
seed per pod and 100-seed weight measurements (Table 2). 
In 1982, the 3 .1 bushel per acre average yield increase for Dare when 
irrigated at B, B + PF, and FS compared with the non irrigated control 
was not reflected in either higher seed per pod or 100-seed weight (Table 
3). The 5.2 bushel per acre yield increase for Dare observed in 1983 
when water was applied at PF and FS compared with the nonirrigated 
control was accompanied by a significant increase in 100-seed weight 
(Table 4) . Seed per pod , however, did not change. Averaged over years , 
seed per pod for Dare was not affected by irrigation (Table 6) . One 
hundred-seed weight , however, was increased (P = 0 .05) an average of 
5.3 percent compared with the control where water was applied FS . 
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In 1981 , when Ransom soybean yields were increased 6.3· bushels per 
acre when irrigated at B , B + PF, and FS , both seed per pod and 100-
seed weight for these treatments were al o significantly higher (Table 2). 
In 1982, the 4.2 bushel per acre increase in yield over the control when 
water was applied FS was not reflected in higher number of seed per pod 
or in 100-seed weight (Table 3). In contrast, in 1983 where water was 
applied FS, the 5.5-bushel per acre increase in yield was accompanied 
by a significant increase in 100-seed weight but not in number of seed 
per pod (Table 4). 
In 1984, seed per pod was highe t for the FS treatment (Table 5) . Seed 
weights that year for the PF, B + PF, and FS treatments were similar 
and significantly higher than the control. Averaged over years, the yield 
increase for Ran om observed when water wa applied FS was accom-
panied by a 3. 8 percent increase in 100-seed weight (P = 0. 05) (Table 
6) . Ramseur et al. (1984) reported that increased yield for soybeans 
irrigated at bloom or full season wa due to increased seed number, single 
seed weight, pod number, and eed per pod. 
It is probable that additive effects of the yield component factors were 
responsible for the yield responses. Due to the high plant densities per 
acre in this study, slight changes in yield components could result in 
sizeable changes in yields per acre. Korte et al. (1983) reported that 
irrigation during flowering increased both number of pods and seed per 
plant. However, little change in seed yield occurred due to an offsetting 
decrease in 100-seed weight. In contra t, when water was applied during 
pod fill, numbers of pods per plant and seed per plant increased only 
slightly, but 100-seed weight increased greatly , resulting in a large seed 
yield increase. 
Length of Flooding Studies 
Yield and Agronomic Characteristics. A significant (P = 0.05) year x 
timing x length of flood interaction for yield wa mea ured . In 1982, 
oybean yields for the 1- and 2-day length of flood treatments were similar 
regardle s of the timing treatment , but at 4 and 8 days of standing water, 
yields were highe t for flooding at V (Table 7) . When water was applied 
at V, yield increa ed 2.4 bu hels per acre a length of flood increased 
from 0 to 4 days but decreased 5 .3 bu hel per acre from 4 to 8 days . 
In contrast, when oybeans were flooded at B or at B + PF, yields for 
the 0- , 1-, or 2-day flood treatments were similar and decreased an average 
of 6 bushels per acre from 2 to 4 day and 21. 7 bushels per acre from 2 
to 8 day . 
In 1983 , when water wa applied at V and B growth stages, the yield 
decline in respon e to length of flood was simi lar, decreasing an average 
of 5. 7 bu hel per acre from 2 to 4 day and 5 bushel per acre from 2 
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Table ?.-Influence of time and length of flooding on Ransom soybeans, Rice Research 
Station, Crowley, Louisiana, 1982 
Yield components 
100-
Flood Plant seed 
Time of length Yield Plants/ ht Pods/ Seed/ Seed/ wt 
irrigation ' (days) (bu/A) ft' (in) plant pod plant (g) 
No irrigation 0 41.0 2.7 37 47 1.8 84 14.4 
Vegetative 1 41.3 3.4 36 44 1.6 71 14.1 
2 42.7 3.3 34 37 1.6 60 13.6 
4 43.4 3.0 31 39 1.4 57 13.7 
8 38.1 2.4 29 41 1.7 73 13.3 
Bloom l 39.0 3.1 36 47 1.7 81 14.5 
2 41.4 3.0 35 50 1.6 81 14.6 
4 37.3 2.6 38 43 1.6 67 14.5 
8 20.7 1.9 35 53 1.4 72 14.0 
Bloom + Pod fill l 43.0 2.6 37 41 1.7 71 14.9 
2 44.0 2.4 36 43 1.7 74 14.4 
4 36.2 2.9 36 46 1.6 76 14.0 
8 21.4 2.7 37 43 1.4 61 13.8 
LSD (0.05) 6.3 NS' 3 NS NS NS 0.6 
CV(%) 9.3 20. l 5.0 14.9 15.9 21.9 5 .3 
'Irrigation dates: 6 /21 (vegetative) , 8/4 (bloom), and 9/10 (pod fill) . 
' Denotes no significant difference in treatment means. 
to 8 days (Table 8). In contrast, for the B + PF application, yields 
declined 13 bushels per acre from 2 to 4 days and 22 bushels per acre 
from 2 to 8 days . In 1983 , compared with the previous year, rainfall 
amounts were similar in June and July but much higher in August and 
September (Figure 1). This was evidenced in the higher yields observed 
for the nonflooded control in 1983. The higher rainfall may have accen-
tuated the negative effects of the irrigation treatments , especially when 
soybeans were flooded at both B and B + PF, thereby affecting yield 
more adversely. 
Yield for the nonflooded control in 1984 was substantially lower than 
those noted for previous years (Table 9). Yields for the V treatment were 
significantly higher than the control but did not change with increasing 
length of flood. Soybean yields for individual length of flood treatments, 
with the exception of the 1-day flood , were similar for B and B + PF, 
but yields for both timing treatments were lower than the V. For the B 
and B + PF treatments , yield decreased an average of 3 bushels per acre 
as le:igth of flood increased from 2 to 4 days and 12. 9 bushels per acre 
from 2 to 8 days. 
Averaged over years , soybean yields for individual timing treatments 
were similar when water stood for 1 or 2 days (Table 10) . Significant 
yield reductions , however, occurred when water was applied at B and B 
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Table 8.-lnfluence of time and length of flooding on Ransom soybeans, Rice Research 
Station, Crowley, Louisiana, 1983 
Yield components 
Lower 100-
Flood Plont Pod seed 
Time of length Yield Plonts/ ht ht Pods/ Seed/ Seed/ wt 
irrigation'/ (days) (bu/A) ft ' (in) (in) plant pod plant (g) 
No irrigation 0 45.4 3 .3 32 6 39 l.9 74 14.4 
Vegetative l 49.5 3.5 34 6 49 l.8 87 14.8 
2 45 .2 3. 1 32 6 50 l.9 93 14.2 
4 41.8 2.1 27 4 59 l.9 112 14.7 
8 42 .0 2.5 27 5 51 2.0 101 14.3 
Bloom l 49.4 3 .2 33 6 41 l.9 77 15. l 
2 49. l 3 .6 34 6 38 l.9 71 14.8 
4 41.7 3 .1 32 5 46 1.8 82 13.7 
8 42.8 2 .8 33 5 44 1.7 75 13.4 
Bloom + Pod fill l 49.4 3 .4 33 6 42 l.9 79 15. l 
2 49.6 2.5 33 6 42 l.8 75 15.2 
4 36. l 2.9 31 5 44 l.8 76 13.8 
8 27. l 2.8 31 5 42 l.5 65 12.3 
LSD (0 .05) 4 .5 NS' 3 NS 12 0 .2 20 0 .6 
CV(%) 6.2 18.5 5 .9 15.5 15.2 5 .9 14.6 2.6 
'Irrigation dates: 7/6 (vegetative) , 8 /1 6 (bloom), and 9/ 8 (pod fill). 
' Denotes no significant difference in treatment means. 
Tobie 9 .-Influence of time and length of flooding on Ransom soybeans, Rice Research 




Time of length Yield Plants/ Pods/ Seed/ Seed/ wt 
irrigation 1 (days) (bu/A) ft ' plant pod plant (g) 
No irrigation 0 33.0 4. 1 33 1.7 55 12.4 
Vegetative 1 43 .3 6 .0 26 l.8 46 12.6 
2 43 .6 5 .2 33 2.0 66 12.9 
4 45 .4 4.3 31 2.0 61 12.8 
8 40.7 5 .0 36 l.9 69 12.5 
Bloom l 32.0 4.2 32 l.8 57 12.6 
2 29.9 4.4 31 l.8 56 12.7 
4 27.5 4.3 26 l.6 42 12.5 
8 19.0 4.6 25 1.7 44 12.7 
Bloom + Pod fill l 39.2 4 .1 34 l.8 61 13.7 
2 34 .0 4.9 35 l.8 62 13.7 
4 30.4 4.2 32 l.7 55 14.0 
8 19.2 3.4 25 l.5 39 13. l 
LSD (0.05) 5 . 1 NS' NS 0 .2 17 0.8 
CV(%) 10.5 28.9 21.6 7 .8 22 .0 4.1 
'Irrigation dates: 6/ 27 (vegetative), Bil (bloom), and 9/ 5 (pod fill). 
' Denotes no significant difference in treatment means. 
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Table 10.-lnfluence of time and length of flooding on 3-year average yield, mature 
plant height, seed per pod, seed per plant, and seed weight of Ransom soybeans, 
Rice Research Station, Crowley, Louisiana, 1982-1984 
100-
Flood Plant seed 
Time of length Yield ht Seed/ wt 
irrigation 1 (doys) (bu/A) (in) pod (g) 
No irrigation 0 39.8 34.5 1.78 13.7 
Vegetative 1 44.7 34.8 1.72 13.7 
2 43 .8 33 .3 1.84 13.5 
4 43 .5 29.2 1.89 13.7 
8 40.3 28.0 1.90 13.3 
Bloom 1 40. 1 34 .8 1.79 13.9 
2 40.1 34 .5 1.79 13.9 
4 35.5 34.8 1.66 13.5 
8 27 .5 34.0 1.61 13.3 
Bloom + pod fill 1 43 .9 35 .2 1.80 14.5 
2 42.5 34.5 1.77 14.4 
4 34.2 33.3 1.71 13.9 
8 22.6 33.8 1.50 13.1 
LSD (0.05) 2.7 2 .0 0 .12 0.5 
+ PF and held longer than 2 days. When water was applied at B + PF, 
yield reductions associated with increasing length of flood from 2 to 4 
days and from 2 to 8 days were 80 and 58 percent higher, respectively , 
compared with B only. These findings disagree with results reported by 
Spooner (1961), which showed that soybeans could tolerate 7 days of 
standing water before yields were adversely affected. In that study , soy-
beans were planted on raised beds 36 inches apart , but in the present 
study , soybeans were solid seeded (10-inch rows) but not bedded. Both 
studies were conducted on a Crowley si lt loam soil. In this study , flood 
water stood at the base of plants, whereas in a bedded system, water 
would tend to flow to the middles. Direct exposure of plants to standing 
water would be more prevalent under the solid-seeded system and may 
explain the higher sensitivity to length of flooding period observed in the 
present study. 
Soybeans flooded at V exhibited severe chlorosis and stunting after 4 
days of standing water. Plants recovered and yield was less affected than 
when water was applied post flowering. Earlier studies have indicated 
that individual soybean roots are more tolerant to excessive subsurface 
water at the vegetative than the reproductive stage (Stanley et al., 1980). 
Regardless of fl ood timing , the 3-year average soybean stand density 
(3.4 plants per square foot) did not change significantly as length of flood 
increased (tables 7, 8, and 9). Averaged over years, oybean plant height 
at maturity was similar (P = 0.05) when water was applied at B or B + 
PF, regardless of length of flood imposed (Table 10). In contrast , when 
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water was applied at V, average plant height went from 34.5 to 28 inches 
as length of flood increased from 0 to 8 days. · 
Yield Components. In 1982 and 1984, pods per plant did not change 
with increasing length of flood regardle s of the time of flooding (tables 
7 and 9). In I 983, pods per plant were highest for the V timing treatment 
(Table 8). A significant (P=0 .05) timing x length of flood interaction 
for seed per pod was observed. Averaged over years, seed per pod in-
creased when water was applied at V from I .78 for the control to I .90 
for the 8-day treatment (Table JO). In contra t, when water was applied 
at B and B + PF, eed per pod decreased from an average of 1 . 78 for 
the nonflooded controls to 1.61 and 1.50 respectively , for the 8-day 
treatment. In a solid-seeded ystem , under higher plant densities than in 
a wide row system , slight change could result in izable changes in 
yields. Higher yields of irrigated oybeans grown on a 20-inch row spac-
ing compared with 40-inch have been attributed to higher seed weight 
and higher plant density (Boquet and Letlow, 1984). 
A significant (P = 0.05) timing x length of flood x year interaction 
was observed for seed per plant. In 1982, seed per plant did not change 
with increasing length of flood, regardless of the timing treatment (Table 
7) . In I 983 , at 4 and 8 day of standing water, seed per plant for V 
treatment was higher than either the B or B + PF treatments (Table 8) . 
Differences between the V and B or B + PF treatments averaged 33 
eed per plant for the 4-day flood treatment and 31 for the 8-day flood 
treatment. In 1984, seed per plant at l and 2 days of flood was similar 
for the timing treatment but at 8 day wa highe t for the V treatment 
(Table 9) . One-hundred- eed weight each year generally decreased for 
all timing treatment a length of flood increa ed (tables 7, 8, and 9). 
For the I- and 2-day treatment , I 00- eed weight averaged over years 
was highest when water wa applied at B + PF but similar for the timing 
treatments at 4 and 8 day of flood (Table 10). 
The fact that after 4 and 8 day of tanding water, mature plant height 
was lowest and seed per pod and eed per plant generally highest for 
oybeans flooded at the vegetative tage point to their compensatory 
ability . Apparently , plants flooded during the vegetative stage, even 
though exposed to con iderable tre , produced more branches , thereby 
offsetting the detrimental effect of reduced plant height. This explanation 
is supported by Boquet and Letlow (1984) , who reported that irrigation 
before flowering increa ed branch yield. The ability of the soybean plant 
to adjust growth habit in re pon e to tre s before flowering would depend 
on growing conditions later in the ea on . 
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Conclusions 
Significant yield response can be obtained where flood irrigation is 
used in solid-seeded soybeans grown following rice. Yield increase due 
to irrigation is directly related to rainfall distribution. When rainfall was 
deficient prior to flowering, early irrigation was beneficial provided water 
was applied as needed through the remainder of the growing season. 
When adequate moisture was received prior to flowering but rainfall was 
limited later in the season, greatest yield responses were obtained when 
soybeans were irrigated at bloom stage and during pod fill if needed. 
Under full season irrigation , a yield increase as high as 17 .6 bushels per 
acre was noted. Both seed per pod and seed weight that year were higher 
for the full season treatment than the nonflooded control. These findings 
point to the importance of maintaining adequate moisture throughout the 
growing season to assure maximum response to irrigation. Tensiometers 
were effective at predicting moisture deficits before visible plant stress 
OCCutTed. 
Soybeans exposed to longer than 2 days of standing water were more 
tolerant during the vegetative than the reproductive growth period. Even 
though plant height was reduced after 2 days of flood, the combination 
of increased numbers of both seed per pod and seed per plant accounted 
for the higher yields noted for the vegetative treatment. Where water was 
applied at bloom and held longer than 2 days , a yield reduction as high 
as 20. 7 bushels per acre was noted; applications of water at both bloom 
and pod fill impacted yield more deleteriously than a single application 
at bloom. Attempts should be made when flooding soybeans post flow-
ering to remove standing water within 2 days to avoid significant yield 
reductions. 
Since every farm enterprise is unique , producers should consider the 
cost of irrigation , expected yield increase, and the price of soybeans to 
determine the possible economic return . 
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